SEAT SLIDE 



BACKGROUND OF THE INVENTION 

The present invention relates to a seat slide adapted for 
5 a vehicle, wherein a seat is movable without physical human 
power . 

A seat slide is known, wherein the rotational drive of 
a lead screw located in an upper rail causes the upper rail to 
be moved relative to a lower rail for movement of the seat 
10 supported to the upper rail in the longitudinal direction of 
a vehicle . 

The upper rail is configured in a U- shape in section, for 
example, by pressing. The lead screw extends coaxially with 
the upper rail. The end of the upper rail is provided with an 
15 end cap serving as the bearing for the end of the lead screw. 

The end cap includes a guide wall projecting along the 
inner face of the upper rail and abutting on the inner face; 
and a bearing rotatably supporting the end of the lead screw. 

20 SUMMARY OF THE INVENTION 

In the above seat slide, however, the mating of the guide 
wall identical in shape with the inner face of the upper rail 
allows the end cap to be retained at a predetermined position 
and preventing tottering, as is preferable. The mating of 
25 portions with each other, however, still requires a high 



predetermined mating positional accuracy. In other words , the 
range of both components of necessary dimension control 
accuracy to maintain in mating is large, and the burden of 
necessary quality control is large, thus reducing productive 
5 efficiency as a whole. 

An object is to provide a seat slide wherein the range 
for dimensional control of the portions of an end cap and upper 
rail when mating with each other is reduced to improve 
productive efficiency. 
10 The invention provides a seat slide. The seat slide 

'includes a first guide. The seat slide includes a second guide 
configured to be guided by the first guide. The second guide 
supports a seat. The seat slide includes a leading member 
configured to move the second guide relative to the first guide . 
15 The seat slide includes a cap mounted to the second guide . The 
cap includes a first support for supporting the leading member . 
The cap includes a second support extending from the first 
support for supporting the second guide. 

The first and second guides preferably are adapted to a 
20 slide -type or a roller- type. 

Preferably, the cap covers an end of the second guide. 
Preferably, second supports extend symmetrically 
relative to the first support. 

Preferably, the cap includes a first wall facing the end 
25 of the second guide. The first wall is formed as a unit with 
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one of the first and second supports. 

Preferably, the second guide includes a first locking 
part . The cap includes a second wall extending from the first 
wall. The second wall includes a second locking part locked 

5 with the first locking part . This includes both of variations 
that the first locking part includes an opening, while the 
second locking part includes a projection and that the first 
locking part includes a projection, while the second locking 
part includes an opening. The second wall is preferably 

10 located inside or outside the first guide. 

Preferably, the cap is molded of a resin. The resin 
includes, for example, polypropylene. 

According to the invention, the abutment of the second 
support on the second guide causes the restriction of the 

15 second guide from tottering relative to the cap. Thus, the 
first support is retained at a predetermined position for 
supporting the leading member. At this time, the mating of the 
second guide with the cap is performed within a considerably 
short range of the end of the second support . This allows the 

20 range necessary for mating dimension control to be considerably 
narrowed. Thus, production efficiency is improved, without 
necessity of the accurate dimension control over long range. 

Even if projections such as burr occurred when the 
projections were positioned so as not to correspond with the 

25 end of the second support, the cap was mounted to the second 
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guide, without modification of the second guide. Thus, in this 

respect, production efficiency is improved. 

In addition, the formation of the second support 

extending from the first support allows the first support to 
5 be reinforced by the second support. Thus, the first support 

is reduced in thickness, allowing it to be light-weight and 

reducing productive costs . 

The unitary formation of the first wall with one of the 

first and second supports as a unit allows the first wall to 
10 be reinforced. Thus, the first wall is reduced in thickness, 
'allowing it to be light-weight and reducing production costs. 

In addition, the reinforcement of the first wall allows the 

second wall extending from the first wall to be reliably 

supported. Thus, cap is prevented from dropping off and out 
15 of the second guide. 

The unitary molding of the cap allows the cap to be 

produced in a short time in large quantities and at a low cost . 

In addition, the reinforcement of the first support and the 

first wall provides sufficient strength, even when using a 
20 widely used resin. Thus, the productive cost was is reduced. 



BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

Fig. 1 is a perspective view of a seat to which an 
embodiment of a seat slide according to the invention is 
25 adapted; 
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Fig. 2 is an exploded perspective view of the embodiment 
of the seat slide in Fig. 1; 

Fig. 3A is a partially exploded front view of the 
embodiment of the seat slide; 
5 Fig. 3B is a plane view of the embodiment of the seat slide; 

Fig. 3C is a rear side view of the embodiment of the seat 

slide; 

Fig. 4 is a sectional view of an embodiment of the seat 
slide according to the invention; 
10 Fig. 5 is a front view of the seat slide; 

Fig. 6 is a sectional view of the primary part of the seat 
slide, taken along III-III line of Fig. 2; 

Fig. 7 is a partial sectional view of the primary part 
of the seat slide; 
15 Fig. 8 is an elevation view showing the end cap of the 

seat slide; 

Fig. 9 is a plane view showing the end cap of the seat 
slide; and 

Fig. 10 is a sectional view of the end cap of the seat 
20 slide, taken along VII-VII line in Fig. 5. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of the present invention will hereby be 
explained with reference to the drawings of Figs 1 to 10. 
25 As shown in Fig. 1, the seat slide El is adapted for a 
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seat 101 of a vehicle such as an automobile. The seat slide 
as shown in Fig. 2, includes a pair of slide mechanisms 1 and 
2 facing each other. The seat slide includes an electric motor 
51. The seat slide includes a transmission mechanism 51 to 55 
5 and 3 mounted between the motor and the slide mechanisms . The 
transmission mechanism includes a flexible wire 54 connecting 
between the motor and gear boxes 52. 

A slide mechanism, represented by the embodiment, 
includes lower rail 1, as a fist guide, fixed to the floor of 

10 a vehicle, using leg 59. The slide mechanism includes upper 
rails 2 , as a second guide , movable to lower rails 1 , which 
support a seat 101 of an automobile . The transmission mechanism 
includes lead screw 3, as a leading member, for moving and 
driving upper rail 2 relative to lower rail 1. The seat slide 

15 includes end caps 4 , as a cap , provided to at least one end of 
upper rail 2, which serves as a bearing for the end of lead 
screw 3. End cap 4 includes tubular bearing part 41, as a first 
support , for receiving the end of lead screw 3 . End cap 4 
includes rib parts 42, as a second support, extending from the 

20 bearing part 41 toward the inner face 2a of upper rail 2. 

Bearing part 41 and rib parts 42 of end cap 4 are formed 
as a unit with front wall 43, as a first wall, covering the end 
face of upper rail 2. In addition, front wall 43 has upper arm 
(arm part) 44, as a second wall, formed as a unit thereto, which 

25 extends along the outer face of the upper wall (wall part) of 
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upper rail 2. Front wall 43 has side arms (arm part) 45, as 
a second wall, provided thereto, which extend along respective 
inner faces 2a of horizontal side walls (wall part) 22. Upper 
arm 44 has locking projections 44a formed upper wall 21 of upper 
5 rail 2, which are locked with locking hole 21a to prevent end 
cap 4 from dropping off and out of upper rail 2 . On the other 
hand, side arms 45 each have locking projection 45a provided 
thereto, which is locked with locking hole 22a formed on the 
side wall 22 of upper rail 2 for the prevention of end cap 4 

10 from dropping off and out of upper rail 2 . End cap 4 is unitarily 
molded of a widely used resin such as polypropylene (pp) . 

Hereinafter the above-constitution is explained in 
further detail . Lower rail 1 , as shown in Figs . 4 and 5 , 
supports horizontal legs 23 of upper rail 2 to be axially moved 

15 along straight extending roller bearings 5, which are retained 
by retainers 57 shown in Fig. 2. In Fig. 5, resin-made sliders 
6 are provided to horizontal arms la of lower rail 1 for the 
slidable pressure of legs 23 of upper rail 2 on the slider 5 
from the above and for the slidable pressure of horizontal side 

20 walls 22 of upper rail 2 from the outside thereof. These allow 
upper rail 2 to be axially moved without the separation from 
lower rail 1 . 

The top face of lower rail 1 has nut 55 fixed thereon, 
which is screwed in by lead screw 3 , as shown in Figs . 2 and 
25 3A. 
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Lead screw 3 is rotatably supported to upper rail 2. The 
proximal end thereof is rotatably driven by electric motor 51 
provided to upper rail 2, as shown in Figs. 2, 3A, and 3B. The 
distal end thereof includes shaft part 32 with a shorter radius 
5 radially shortened and a circular shape in section. The shaft 
part 32 is rotatably supported by bearing part 41 of end cap 
4. In addition, the proximal and distal ends of lead screw 3 
have stoppers 31 ,32 provided thereto, as shown in Fig. 2. The 
distal end of lead screw 3 corresponds with the direction of 

10 the rear of the automobile. 

The primary part of upper rail 2 is formed of upper wall 
21 and horizontal side walls 22 in a U-shape in section, with 
the above-described legs 23 each formed axially along side wall 
22. Such an upper rail structure 2 is unitarily formed by 

15 pressing. The above -described locking holes 21a are stamped 
out as a rectangular through-hole. Locking holes 21a are 
positioned horizontal symmetry about the center line CI which 
divides the section of upper rail 2 in two parts. Respective 
locking holes 22a also are positioned in horizontal symmetry 

20 about center line CI which divides the upper rail 2 in two parts 
in section. 

Bearing part 41 of end cap 4 is configured as a vertically 
elongated-circular tube. Bearing part 41 has a horizontal 
spacing (perpendicular to side walls 22) between the inner faces 
25 thereof slightly larger than the size of shaft part 32 , the width 
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of which reliably prevents the horizontal shifting of the end 
of lead screw 3. The vertical spacing between the inner faces 
of bearing part 41 is one and a half to twice as large as the 
size of shaft 32, thus allowing vertical movement of the end 
5 of lead screw 3. 

In the embodiment, bearing part 41, as shown in Fig. 4, 
is configured in an elongated circular shape. This is 
preferably configured in a circular shape, according to the 
changes in the layout of the rail. 

10 Respective rib parts 42 extend radially from the outer 

peripheral face of bearing part 41 toward the inner face 2a of 
upper wall 21 and toward inner faces 2a of horizontal side faces 
22. The respective ends of the ribs are formed close to 
respective inner faces 2a at a predetermined clearance distance . 

15 Respective rib parts 42 are positioned in horizontal symmetry 
about the center line CI. The stable abutment of the ribs on 
inner faces 2a of upper rail 2 prevents the tottering of the 
end cap relative to the upper rail 2. While one rib part 42 
engages with the inner face 2a of upper wall 21, three rib parts 

20 42 engage with each of the inner faces 2a of side walls 22 
respectively, thus allowing the horizontal force applied by 
lead screw 3 to be received with sufficient strength. 

In addition, front wall 43 is formed with and reduced in 
thickness by cut-out portions 43a both within and encompassing 

25 the bearing part 41, reducing in thickness. 
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In the seat slide El, when end cap 4 is mounted to the 
end of upper rail 2, with upper arm 44 along the outer face of 
upper wall 21 and with side arms 45 along the inner faces 2a 
of side walls 22 respectively, and with the ends of rib parts 
5 42 abutted on the inner faces 2a of upper rail 2, rib part 42 
is pushed into upper rail 2 . This causes the front wall 43 to 
be brought into contact with the end of upper rail 2 , At which 
time, locking projections 44a, 45a engage with locking holes 
21a, 22a, respectively, thus allowing end cap 4 to be fixed to 

10 upper rail 2. At this time, the ends of rib parts 42 and the 
inner faces upper rail 2 come close to each other with a 
predetermined clearance distance, respectively, thus allowing 
the engagement with the inner faces of upper rail 2 . This allows 
bearing part 41 to be fixed in a position of upper rail 2 in 

15 section, with the shaft 32 of lead screw 3 retained. 
Specifically, in the embodiment, shaft part 41 is centered 
horizontally of upper rail 2, being located coaxially to lead 
screw 3 . 

Thus, pushing end cap 4 in the end of upper rail 4 causes 
20 the end of upper rail 2 to be easily covered by the end cap 4 
and the end of lead screw 3 to be reliably retained by the bearing 
part 4 1 . 

The mating of upper rail 2 and end cap 4 is performed within 
the considerably short range of the end of each rib part 42 . 
25 The mating allows the range necessary for dimension control to 
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be considerably narrowed. Thus, production efficiency is 
improved . 

For example, even if projections such as burr occur, with 
the projections positioned so as not to contact with any ends 
5 of rib parts 42 , the end cap 4 is mated with upper rail 2 , without 
the removal of the projections. Thus, in this respect, 
production efficiency is improved. 

In addition, rib parts 42 extending from bearing part 41 
allow the reinforcement of bearing parts 41 by rib parts 42. 

10 Thus, tubular bearing part 41 is reduced in thickness, thus 
allowing it to be light-weight and reducing in production costs . 
The variation in the number and extension direction of rib parts 
42 has the advantage of collective reinforcement of the portion 
where a specific large force acts. 

15 On the other hand, the reinforcement of front wall 43 by 

rib parts 42 allows it to be light-weight, reducing in thickness 
and production costs . The reinforcement of front wall 43 allows 
the retention strength of the upper arm extending from the front 
wall 43 and side arms 45 to be improved. Thus, using locking 

20 projections 44a, 45a, end cap 4 is reliably fixed to upper rail 
2. 

The unitary formation of end cap 4 with resin enables end 
cap 4 to be produced in a short time in large quantities and 
at a low price by injection molding. In addition, the 
25 reinforcement of the whole of end cap 4 by rib parts 42 provides 
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sufficient strength, even when using a widely used resin such 
as polypropylene. Thus, the productive cost is reduced. 

The entire contents of Japanese Patent Applications P2000 
-365711(filed on November 30, 2000) is incorporated herein by 
5 reference. 

Although the invention has been described above by 
reference to certain embodiments of the invention, the 
invention is not limited to the embodiments described above. 
Modifications and variations of the embodiments described above 
10 will occur to those skilled in the art, in light of the above 
teachings . The scope of the invention is defined with reference 
to the following claims . 
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